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Figure 5

East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Land Loss Comparison
1887 to 2015
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Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in showing features

discussed in an attached document. GeoEngineers, Inc. cannot guarantee the accuracy
and content of electronic files. The master file is stored by GeoEngineers, Inc. and will
serve as the official record of this communication.

Data Source:
1. 1887 vs 1998 land comparison image was taken from US Geological Survey, Atlas of

Shoreline Changes from 1853 to 1989, Page 54, Dated 1992
2. Aerial images were taken from Google Earth Pro, Imagery Dated: 11/8/1989,

2/3/1998, 7/22/2007, 1/25/2015
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Figure 6a

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist

in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this communication.
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Subsurface Profile - East Timbalier A - A'
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Figure 6b

East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Subsurface Profile - East Timbalier B - B'

Notes:
1. Boring ET-5 was terminated at a depth of 80 feet because a gas

pocket was encountered. Refer to text for additional details.
2. The locations of all features shown are approximate.
3. This drawing is for information purposes. It is intended to assist

in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this communication.
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P:
\1

6\
16

71
50

36
\0

0\
CA

D
\G

eo
te

ch
\1

67
15

03
60

0_
F6

a-
6c

_S
ub

su
rfa

ce
 P

ro
fil

es
.d

w
g 

TA
B:

Pr
of

ile
 C

-C
'  

D
at

e 
Ex

po
rte

d:
 0

6/
23

/1
7 

- 7
:2

6 
by

 k
co

ok

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist

in showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content
of electronic files. The master file is stored by GeoEngineers,
Inc. and will serve as the official record of this communication.

East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Subsurface Profile - West Belle Pass C - C'

ML
Silt

Boring Legend

CH
Clay

CL
Silty Clay

SC
Clayey Sand

SC-SM
Silty Clayey Sand

SM
Silty Sand

SP-SM
Sand with Silt

SP-SC
Sand with Clay

SM-SC
Silty Sand with Clay

SPT BLOW COUNTS
(BLOWS PER FOOT)

18
34
17

SAND WITH
SILT AND CLAY

CLAY WITH SILTY
CLAY LAYERS

CLAYEY AND
SILTY SAND

SAND WITH
SILT AND CLAY

CLAY WITH SILTY
CLAY LAYERS

SILTY
CLAY

GROUND SURFACE/MUDLINE



A
P

P
E

N
D

IC
E

S
 



 

 
  

APPENDIX A 
 Soil Design Profiles 
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Figure A-1

East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Design Profile
East Timbalier Island Borings - East Zone
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Design Profile
East Timbalier Island Borings - Central Zone
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Design Profile
East Timbalier Island Borings - West Zone
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Design Profile
East Timbalier Island Borings - West Zone 1
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Design Profile
East Timbalier Island Borings - West Zone 2
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Edge of Beach Settlement vs Time (S2)
East Timbalier Island

Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Beach Settlement vs Time
East Timbalier Island
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Lafourche Parish, Louisiana

Dune Settlement vs Time
East Timbalier Island
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Station 170+00 Settlement vs Time
West Belle Pass
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Section sheets in TE-118_Draft Permit Drawings
09-13-2016.pdf, received September 15, 2016.

3. Sea level rise information based on the intermediate
rate curve in PDR report Figure 3-17 as provided in
an email from Coastal Engineering Consultants, Inc.,
February 16, 2017.
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APPENDIX D 
CALCULATION APPROACH FOR CONTAINMENT DIKE SETTLEMENT 

1. Settlement parameters and drainage considerations were developed as described in the 
calculation approach description for beach and dune settlement in Appendix C. 

2. CEC provided design fill cross-section and current ground surface elevation profiles across the 
entire project area. The following design considerations were used in the analysis: 

East Timbalier Island: 

a. 25H:1V side slopes  

b. Crown elevation of +5.3 feet 

c. Crown width of 30 feet 

d. Fill unit weight of 120 pcf 

West Belle Pass Barrier Headland: 

a. 10H:1V side slopes  

b. Crown elevation of +5.5 feet 

c. Crown width of 10 feet 

d. Fill unit weight of 115 pcf 

3. The primary consolidation settlement of the beach and dune alignments were calculated using one-
dimensional consolidation theory and Boussinesq stress distribution in the SETANL computer 
program. Containment dike fill was assumed to have been placed instantaneously as a single lift 
at time of construction. 

This appendix contains results of containment dike settlement calculations. 
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East Timbalier Island Restoration (TE-118) Project
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Containment Dike Settlement vs Time
East Timbalier Island
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End of Construction 1 Year 3 Years 5 Years 10 Years 20 Years120 Days 180 Days
130+00 El. -4.0 ft.
50+00 El. -1.5 ft.

Station Initial
Mudline

Containment Dike Elevation (ft)

5.3 4.0 3.7 3.44.4 4.3 3.1 2.8
5.3 4.2 3.7 3.54.5 4.4 3.3 3.0

Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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Containment Dike Settlement vs Time
West Belle Pass
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Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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APPENDIX E 
CALCULATION APPROACH FOR MARSH FILL AND FOUNDATION SETTLEMENT  

1. Settlement parameters and drainage considerations were developed as described in the 
calculation approach description for beach and dune settlement in Appendix C. 

2. For the marsh fill material, consolidation parameters were obtained from low-stress consolidation 
test results. For East Timbalier Island, we had information from one composite sample within the 
proposed borrow area (Composite Sample 1, CS-1). For the West Belle Pass Barrier Headland, we 
were provided test results for two samples from the proposed borrow area (WBVC-08-44 and 
WBVC-08-46).  

3. Based on the information provided by CEC, the target marsh elevation is +3.0 feet NAVD88 at the 
end of construction with a 1-foot overbuild tolerance. 

Settlement of the marsh creation area consists primarily of two separate processes: consolidation of 
dredged fill and consolidation of the foundation soils. Consolidation of the dredged fill was modeled using 
PSDDF (Primary Consolidation, Secondary Compression, and Desiccation of Dredged Fill), a program 
created for the United States Army Corps of Engineers to simulate finite strain consolidation in dredged fill 
materials. Consolidation of the foundation soils was modeled iteratively using a one-dimensional 
consolidation program. 

To account for the effects of progressive dredged fill densification and submergence below the waterline 
caused by foundation soil settlement, we re-computed the effective vertical stress and corresponding 
settlement at various time intervals after fill placement. The typical steps at each time interval included the 
following: 

1. Calculated settlement for the foundation soil beneath the fill based on the elapsed time and the 
effective stress calculated for the application of a single lift of fill, and determined the new mudline 
elevation. 

2. From PSDDF, determined the change in thickness of the dredged fill to calculate the fill density and 
the new fill surface elevation. The new fill surface elevation is influenced by both the foundation 
settlement and the change in fill thickness computed by PSDDF. 

3. Re-computed the effective vertical stress based on the new fill surface and mudline elevations and 
a constant water elevation of +0.26 feet. 

4. Used the new, lower effective stress to re-compute settlement. 

This was repeated at days 90, 120, 150, 180, 240, 365 (1 year), 730 (2 years), 1095 (3 years), 1825 
(5 years), 3650 (10 years), and 7300 (20 years). To model the settlement occurring within the hydraulic fill 
during the construction period (75 days), we applied multiple 15-day lifts to the dredged fill during the 
construction period. We assumed that the dredged fill placed between 0 to 15 days is more consolidated 
than that placed in the later stage of construction. A unit weight was calculated using a specific gravity of 
2.65 for East Timbalier and 2.70 for West Belle Pass and using an average void ratio from the combination 
of each fill lift at the end of construction. This unit weight was used to compute the load from the marsh fill 
at the end of construction and estimate the time-rate settlement. 
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The sum of the dredged fill settlement and the underlying soil settlement was used to determine the total 
settlement at the surface of the dredged fill area after completion of fill placement. Settlement of dredged 
fill evaluations were performed for a scenario with fill placed to a surface elevation of +3.0 feet and 
+4.0 feet at the end of construction.  

This appendix contains results of marsh fill and foundation settlement analysis.  
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Figure E-1

East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Marsh Fill Settlement vs Time
East Timbalier West Zone - Mudline El. -2.0 ft.
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75 Days
End of Construction 1 Year 3 Years 5 Years 10 Years 20 Years120 Days 180 Days

Marsh Fill Elevation (ft)

3.0 2.1 1.9 1.82.6 2.3 1.6 1.5
4.0 2.8 2.5 2.43.5 3.2 2.2 2.0

Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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East Timbalier Island Restoration (TE-118) Project
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Marsh Fill Settlement vs Time
East Timbalier West Zone - Mudline El. -6.5 ft.
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Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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Marsh Fill Settlement vs Time
East Timbalier East Zone - Mudline El. -1.0 ft.
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Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Marsh Fill Settlement vs Time
Ship Shoal Fill Alternative

East Timbalier West Zone - Mudline El. -2.0 ft.
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4.0 3.6 3.3 3.23.9 3.7 2.9 2.7

Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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Marsh Fill Settlement vs Time
Ship Shoal Fill Alternative

East Timbalier West Zone - Mudline El. -1.0 ft.

Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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Figure E-7

East Timbalier Island Restoration (TE-118) Project
Lafourche Parish, Louisiana

Marsh Fill Settlement vs Time
West Belle Pass - Mudline El. 0.0 ft.
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Note:
1. Water level information was taken from the Typical Section sheets in TE-118_Draft Permit

Drawings 09-13-2016.pdf, received September 15, 2016.
2. Sea level rise information based on the intermediate rate curve in PDR report Figure 3-17

as provided in an email from Coastal Engineering Consultants, Inc., February 16, 2017.
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APPENDIX F 
REPORT LIMITATIONS AND GUIDELINES FOR USE1  

This appendix provides information to help you manage your risks with respect to the use of this report.  

Geotechnical Services Are Performed for Specific Purposes, Persons and Projects 

This report has been prepared for Stantec, Inc. (Stantec) and the Louisiana Coastal Protection and 
Restoration Authority (CPRA) and their authorized agents and regulatory agencies. The information 
contained herein is not applicable to other sites.  

GeoEngineers structures our services to meet the specific needs of our clients. No party other than 
STANTEC and CPRA, may rely on the product of our services unless we agree to such reliance in advance 
and in writing. This is to provide our firm with reasonable protection against open-ended liability claims by 
third parties with whom there would otherwise be no contractual limits to their actions. Within the 
limitations of scope, schedule and budget, our services have been executed in accordance with our 
Agreement with the Client and generally accepted geotechnical practices in this area at the time this report 
was prepared. Use of this report is not recommended for any purpose or project except the one originally 
contemplated. 

A Geotechnical Engineering or Geologic Report is Based on a Unique Set of Project-Specific 
Factors 

This report has been prepared for the East Timbalier Island Restoration (TE-118) Project. GeoEngineers 
considered a number of unique, project-specific factors when establishing the scope of services for this 
project and report. Unless GeoEngineers specifically indicates otherwise, it is important not to rely on this 
report if it was: 

■ not prepared for you, 

■ not prepared for your project, 

■ not prepared for the specific site explored, or 

■ completed before important project changes were made. 

■ For example, changes that can affect the applicability of this report include those that affect: 

■ the function of the proposed structure; 

■ elevation, configuration, location, orientation or weight of the proposed structure;  

■ composition of the design team; or 

■ project ownership. 

                                                           

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.  
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If important changes are made after the date of this report, we recommend that GeoEngineers be given the 
opportunity to review our interpretations and recommendations. Based on that review, we can provide 
written modifications or confirmation, as appropriate. 

Subsurface Conditions Can Change 

This geotechnical or geologic report is based on conditions that existed at the time the study was performed. 
The findings and conclusions of this report may be affected by the passage of time, by man-made events 
such as construction on or adjacent to the site, or by natural events such as floods, earthquakes, 
hurricanes, slope instability or groundwater fluctuations. If more than a few months have passed since 
issuance of our report or work product, or if any of the described events may have occurred, please contact 
GeoEngineers before applying this report for its intended purpose so that we may evaluate whether 
changed conditions affect the continued reliability or applicability of our conclusions and 
recommendations. 

Most Geotechnical and Geologic Findings Are Professional Opinions 

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling 
locations at the site. Site exploration identifies the specific subsurface conditions only at those points where 
subsurface tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data 
and then applied our professional judgment to render an informed opinion about subsurface conditions 
throughout the site. Actual subsurface conditions may differ, sometimes significantly, from those indicated 
in this report. Our report, conclusions and interpretations should not be construed as a warranty of the 
subsurface conditions.  

Geotechnical Engineering Report Recommendations Are Not Final 

The construction recommendations included in this report are preliminary and should not be considered 
final. GeoEngineers’ recommendations can be finalized only by observing actual subsurface conditions 
revealed during construction. GeoEngineers is unable to assume responsibility for the recommendations in 
this report without performing construction observation. 

We recommend that you allow sufficient monitoring, testing and consultation during construction by 
GeoEngineers to confirm that the conditions encountered are consistent with those indicated by the 
explorations, to provide recommendations for design changes if the conditions revealed during the work 
differ from those anticipated, and to evaluate whether earthwork activities are completed in accordance 
with our recommendations. Retaining GeoEngineers for construction observation for this project is the most 
effective method of managing the risks associated with unanticipated conditions. 

A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation 

Misinterpretation of this report by members of the design team or by contractors can result in costly 
problems. GeoEngineers can help reduce the risks of misinterpretation by conferring with appropriate 
members of the design team after submitting the report, reviewing pertinent elements of the design team’s 
plans and specifications, participating in pre-bid and preconstruction conferences, and providing 
construction observation. 
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Do Not Redraw the Exploration Logs 

Geotechnical engineers and geologists prepare final boring and testing logs based upon their interpretation 
of field logs and laboratory data. The logs included in a geotechnical engineering or geologic report should 
never be redrawn for inclusion in architectural or other design drawings. Photographic or electronic 
reproduction is acceptable, but separating logs from the report can create a risk of misinterpretation. 

Give Contractors a Complete Report and Guidance 

To help prevent costly problems associated with unanticipated subsurface conditions, we recommend 
giving contractors the complete geotechnical engineering or geologic report, but preface it with a clearly 
written letter of transmittal. In that letter, advise contractors that the report's accuracy is limited. In addition, 
encourage them to confer with GeoEngineers and/or to conduct additional study to obtain the specific types 
of information they need or prefer.  

Contractors Are Responsible for Site Safety on Their Own Construction Projects 

Our geotechnical recommendations are not intended to direct the contractor’s procedures, methods, 
schedule or management of the work site. The contractor is solely responsible for job site safety and for 
managing construction operations to minimize risks to on-site personnel and adjacent properties. 

Read These Provisions Closely 

It is important to recognize that the geoscience practices (geotechnical engineering, geology and 
environmental science) are less exact than other engineering and natural science disciplines. Without this 
understanding, there may be expectations that could lead to disappointments, claims and disputes. 
GeoEngineers includes these explanatory “limitations” provisions in our reports to help reduce such risks. 
Please confer with GeoEngineers if you need to know more how these “Report Limitations and Guidelines 
for Use” apply to your project or site. 

Biological Pollutants 

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or assessment 
of the presence of Biological Pollutants. Accordingly, this report does not include any interpretations, 
recommendations, findings or conclusions regarding the detecting, assessing, preventing or abating of 
Biological Pollutants, and no conclusions or inferences should be drawn regarding Biological Pollutants as 
they may relate to this project. The term “Biological Pollutants” includes, but is not limited to, molds, fungi, 
spores, bacteria and viruses, and/or any of their byproducts. 

A Client that desires these specialized services is advised to obtain them from a consultant who offers 
services in this specialized field. 
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	East Timbalier Island Restoration - Geotechnical Engineering Report_Rev1_09082017.pdf
	Introduction
	Site Conditions
	Site Geology
	Surface Conditions
	East Timbalier Island
	West Belle Pass Barrier Headland

	Subsurface Conditions
	East Timbalier Island
	West Belle Pass Barrier Headland


	Conclusions and Recommendations
	Slope Stability and Bearing Capacity
	East Timbalier Island
	West Belle Pass Barrier Headland

	Settlement
	Beach and Dune Settlement
	East Timbalier Island
	West Belle Pass Barrier Headland
	Other Beach and Dune Settlement Considerations

	Containment Dike Settlement
	East Timbalier Island
	West Belle Pass Barrier Headland

	Marsh Fill Settlement

	Compressible Foundation Depth
	Construction Considerations
	Limitations
	Figure 1 - Vicinity Map
	Figure 2a - Historical Island Footprints East Timbalier Island
	Figure 2b - Project Outline West Belle Pass - Barrier Headland
	Figure 3a - Soil Boring Location Plan East Timbalier Borings
	Figure 3b - Soil Boring Location Plan West Belle Pass Borings
	Figure 4 - Caminada-Moreau Ridge Plan
	Figure 5 - Land Loss Comparison
	Figure 6a - Subsurface Profile East Timablier A-A'
	Figure 6b - Subsurface Profile East Timbalier B-B'
	Figure 6c - Subsurface Profile West Belle Pass C-C'
	Appendix A - Soil Design Profiles
	Appendix B - Slope Stability Analysis
	Appendix C - Beach and Dune Settlement Analysis
	Appendix D - Containment Dike Settlement Analysis
	Appendix E - Marsh Settlement Analysis
	Appendix F - Report Limitations and Guidelins for Use





